In this paper, the integral
Introduction
Analytical evaluation of infinite integrals involving spherical Bessel functions has always been a topic of interest due to applications in physics and engineering, see for example references [1 -15] , to list a few. The interest stems from the fact that numerical evaluation of such integrals [16 -18] requires special treatment to ensure convergence due to the oscillatory nature of Bessel functions. Analytical evaluation also provides physical insight into the specific physical application involved.
In particular, the integral over 2 spherical Bessel functions multiplied by a Gaussian is encountered in nuclear scattering calculations, where harmonic oscillator wavefunctions are used for the target nucleus [9 -10] , and in the evaluation of potentials in the partial wave representation in momentum space [19 -20] . In this paper, an integral of the form
, is evaluated, where the 3-j symbol imposes a condition on the values of λ 1 , λ 2 and λ 3 such that
To the author's best knowledge this integral has only been evaluated for the particular case when λ 2 = λ 1 [19] . In this paper, the only restriction is the one imposed on the λ's shown above.
Evaluation of the Integral
An earlier result [8 -10, 12] showed that an infinite integral over 3 spherical Bessel functions can be written as
where ∆ =
2k1k2 , P l (x) is a Legendre polynomial of order l,
is a 6j symbol which can be found in any standard angular momentum text [21 -22] and the factor β(∆) is given by
. Using the Closure Relation of the spherical Bessel functions
one can write
From reference [23] , one obtains
Hence,
Changing the variable of integration from k 3 to ∆, where
where
is a modified spherical Bessel function of the first kind, and the factor β(∆)
restricts the integral over ∆ to be from −1 to 1. The result is
Upon setting λ 3 = 0 and λ 2 = λ 1 ≡ λ, the above equation is in agreement with
Conclusions
The infinite integral over two spherical Bessel functions multiplied by a Gaussian was evaluated analytically. The result was shown in (2.9). The methodology used identified the importance of using the closure relation for spherical Bessel functions to analytically evaluate integrals over a product of three or more special functions. Work is in progress to make further use of that.
